Characterization of a mouse amelogenin [A-4]/M59 cell surface receptor.
Amelogenin proteins comprise up to 90% of the organic matrix of developing enamel in the vertebrate tooth. Alternative splicing of mouse amelogenin pre-mRNA leads to the production of more than 14 protein isoforms, the functions of which are not totally understood. The smaller splice products, [A + 4] or M73 and [A - 4] or M59, have been shown to act differently as signaling molecules affecting odontogenic and other cell types. The mechanisms of these signaling processes, beginning with receptor identification, are not well understood. Utilizing radiolabeled [A - 4], we show here that 3H[A - 4] binds in a saturable fashion to the cell surface of C2C12 mouse fetal myoblasts at 4 degrees C, and not only binds at the surface but is internalized at 37 degrees C. "Far Western" immunohistochemistry performed on sections of E18 mouse incisors and molars with biotin-labeled [A - 4] as the primary ligand demonstrates [A - 4]-biotin binding to polarizing ameloblasts and odontoblasts, cells of the dental follicle, and along the stratum intermedium. Using [A - 4] affinity column chromatography and [A - 4]-biotin label transfer reaction, we have identified a 95 kDa C2C12 cell surface protein which bound [A - 4]. Utilizing Tandem MS (MS/MS) sequencing, we report the novel finding of the 95 kDa murine transmembrane protein, LAMP-1, originally identified as a lysosomal membrane protein that is also found at the cell surface, as an [A - 4] cell binding protein.